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WARRANTY 



Within one year of purchase, Racal-Dana will repair or replace your 
instrument, at our option, if in any way it is defective in material or 
workmanship. All parts and labor charges will be paid by Racal-Dana 
Instruments. Just call Racal-Dana Product Service at (714) 833-1234 
in U.S.A., Windsor (07535) 69811 in England, 027-7575 in France, 
or 06102-2861/2 in Germany for assistance. We will advise you the 
proper sliipping address for your prepaid shipment. Your instrument 
will be returned to you freight prepaid. 



PROPRIETARY NOTICE 



This document and the technical data herein disclosed, are proprietary 
to Racal-Dana Instruments, Inc., and shall not, without express written 
permission of Racal-Dana Instruments, Inc., be used, in whole or in 
part to solicit quotations from a competitive source or used for manu- 
facture by anyone other than Racal-Dana Instruments, Inc. The infor- 
mation herein has been developed at private expense, and may only be 
used for operation and maintenance reference purposes or for purposes 
of engineering evaluation and incorporation into technical specifi- 
cations and other documents which specify procurement of products 
from Racal-Dana Instruments, Inc. 
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SPECIFICATIONS 



GENERAL DESCRIPTION 


The GPIB Bus Analyzer is a battery powered 
instrument which can trace^ single-step or stop on 
a trigger word. It contains a 40 x 1 1 bit memory. 


GENERAL SPECIFICATIONS 


Power Requirements 


Four alkaline C Type cells, 
7.0 - 4.5 volts, 200 mW 
maximum 


Weight 


2 lbs. with batteries 


Dimensions 


Width: 6” (152.4mm) 
Length: 9-1/4” (234.9 mm) 
Height: 3-1/2” (88.9 mm) 


Warranty 


Standard warranty statement: 
Exhibit inside front page. 


Temperature Range 
Operating 
Storage 


0°C to + 55°C 
-55 to + 75°C 


Humidity 


0°C to 25°C 95% RH 

25°C to 40°C 75% RH 

40“C to 75 °C 45% RH 


ELECTRICAL SPECIFICATIONS 


Low Battery 
Annunciator 


At 4.5 + 0.25 Volts 
annunciator turns ON, 


Load 


Meets IEEE-STD-488-1978 
DC load requirements 


Driver 


In accordance with lEEE-STD- 
488- 1 978 Driver Specification 
for NRFD and NDAC 
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SPECIFICATIONS Continued 



ELECTRICAL Continued 


Handshake Speed 


100 K bytes/sec. typical 
or single step 


Trigger Points 


3 points: START (00), 
MIDDLE ( 1 9), or END (39) 


FUNCTIONAL SPECIFICATIONS 


Trace 


Records from GPIB 


Passive 


Displays the status of the GPIB 


s/s 


Single steps or stops the GPIB 


Memory 


Records DIO bits, ATN, SRQ 
and EOl word -40 words deep 


Trigger 


Triggers on bits DIOI through 
DIOS, ATN, SRQ and EOI 
with combinations of 0, 1 or 
X. (X = Don’t care) 


DISPLAY SPECIFICATIONS 


Type 


LCD (Liquid Crystal Display) 


Data 


2 Hexadecimal (00 through FF) 


Memory Location 


2 Decimal digits (0 to 39) or 
symbol db (data bus) 


GPIB Annunciators 


ATN NRFD 

SRQ NDAC 

EOI REN 

DAY IFC 


Instrument Status 


ARM 


Battery Condition 


LO BAT 
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SECTIOIM 1 

GENERAL DESCRIPTION 



I A PURPOSE 

lAA Racal-Dana Instruments prepared this Instruc- 

tion Manual for the Model 488 GPIB Analyzer The 
manual provides the user with the operating procedures 
necessary to employ the features designed into the instru- 
ment AlsOj the manual presents the maintenance 
procedures required by technical people to obtain the 
maximum performance specified by Racal-Dana in the 
published specifications. It is recommended that the 
users and technicians read this manual before operating 
the instrument, 

1 ,2 SCOPE 

1.2J The Instruction Manual presents the informa- 

tion for the Model 488 GPIB Analyzer in a functional 
sequence, starting with the Operator’s sections one 
through three and continuing with the Maintenance 
sections four through seven. The sections in the manual 
include: General Description, Installation, Operation, 

Maintenance, Drawings, and Parts List, 

1 3 PRODUCT SUPPORT 

L3J Racal-Dana Instruments maintains a complete 

Engineering Laboratory, Field Engineers, Service Depart- 
ment and Parts Department to support tlie product 
commitment. Further support is provided by a network 
of Field Representatives and Area Service Centers with 
service personnel available for consultation. The com- 
plete list appears on the last two pages of the manual. 
The warranty program declaration is presented in the 
forward section of tliis manual. 
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1.4 



ELECTRICAL DESCRIPTION 



1.4.1 The Model 488 GPIB Analyzer is designed 
specifically to monitor and service abnormalities in 
lEEE-Standard-488-1978 General Purpose Interface Bus 
(GPIB) systems. The analyzer can be easily connected 
into any GPIB system (stack connector) for transparent 
analysis of the bus data. 

1.4.2 The analyzer features three operating modes; 

a. TRACE Mode; data is captured, stored in 
memory, and later displayed for analysis. 

b. PASSIVE Mode; presents the bus transactions 
in real time on the display. 

c. S/S (Single Step) Mode; allows bus trans- 
actions to be stopped or single-step. 

These modes are enhanced witli ARM/STEP and 

START/END switches which increase flexibility by 

providing variations of the basic operation. 

1.4.3 The user is provided with three categories of 
data from the LCD (liquid-crystal-display) to visually 
interpret the bus data: 

a. Memory Location displays stored data loca- 
tions in decimals digits 00 to 39. The display 
exhibits db (data bus) when directly viewing 
the bus. 

b. Data displays one of the 40 hexadecimal data 
bytes in memory or can dispiay data from the 
bus. 

c. Bus line status indicators pius two analyzer 
status indicators, in addition to low battery 
and arm are also provided. 
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1.4.4 The user can observe signals with short dura- 
tion that are expanded with special pulse stretching 
circuits. The REN line is at logic one (0.8V) when the 
REN annunciator is displayed. The pulse stretcher 
turns it OFF for a visible period of time if the REN 
lines go to logic zero (2V) for 2 /ns or longer. The IFC 
line is at logical one (0.8V), when the IFC annunciator 
is displayed. The pulse stretcher turns it ON for a 
visible period of time if the IFC line goes to a logic 
one (0.8V) for 2 ps or longer. 

1.4.5 The 488 Analyzer provides a terminal with 17 
Test Points (TP) which parallels the GPIB connector. 
The 18th TP provides the trigger output for peripheral 
device. These TP connections expand the diagnostic 
applications of the analyzer. The test point assignments 
are listed in Table 3.5. 

1.4.6 The 488 operates from a battery pack con- 
taining 4 C-type cells. 



1.5 MECHANICAL DESCRIPTION 

1.5.1 The physical dimensions of the 488 Analyzer 
are outlined in Figure l.I. The top view shows the 
control panel with the control switches for TRIGGER 
condition, MEMORY and POWER on/off. The LCD 
Memory Location and Data display with nine status 
indicators are also located on the control panel. 

1.5.2 The rear panel includes the GPIB connector 
and the parallel test point (TP) terminals. The bottom 
panel of the analyzer provides the battery pack access 
door and concise operating instructions. 
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Figure 1.1 - Dimensioml Outline 
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SECTIOIM 2 
INSTALLATION 



2.1 PURPOSE. 

2.1.1 Tliis section describes the suggested proce- 
dures upon receiving a new instrument from Racal- 
Dana, The subjects include unpacking, packing, initial 
preparation, battery supply, and cables. 



2.2 UNPACKING AND INSPECTION. 

2.2.1 Prior to unpacking the instrument, examine 
the exterior of the shipping carton for any signs of 
damage (all irregularities should be noted on the shipping 
bill). Carefully remove the instrument from the carton's 
packaging and inspect the instrument for any signs of 
damage. Notify the carrier immediately if damage is 
apparent. 

2.2.2 If damage to the unit is apparent or suspected, 
a qualified person should bench check the unit im- 
mediately. If findings are not satisfactory, a report to 
the carrier must follow immediately. 



2.3 SHIPPING CONTAINER REQUIREMENTS. 

2.3.1 When shipping the instrument, the original 
shipping carton with plastic dust cover will provide the 
necessary protection. This carton should be preserved, 
if it is possible. 

2.3.2 When the original shipping carton is not 
available, reconstruct the packaging to approach the 
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protection designed into the original shipping carton as 



listed 


next; 




a. 


Wrap the unit in a plastic cover. 




b. 


Spray the bottom of a suitable carton with 






plastic foam. Permit to expand. 




c. 


Place the unit on the plastic foam in the 






carton, about center. 




d. 


Surround the unit with plastic foam. 


V 


e. 


Seal the carton. 




2.4 


INITIAL PREPARATION. 




2.4.1 


Preparing the analyzer for use requires the 





GPIB connector cable and the battery power source 
installed as described next. 

2.5 BATTERY INSTALLATION. 

2.5.1 The battery pack is accessible tlirough the 
screw-locked battery cover on tire bottom panel. 

2.5.2 To install the batteries, turn the battery cover 
retaining screw counterclockwise (CCW) until tlte cover 
is freed from the case (the other end of the cover is 
secured under the case). 

2.5.3 Extend the battery release strap along the 
bottom of the battery cage. 



NOTE 

To release the batteries from the cage, pull 
the release strap tab that extends around the 
last cell. 
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2.5.4 Install the cells over the battery release strap 
so that the polarity markings on the cell match the 
markings on the battery holder. 



2.5.5 Install the battery cover; start with end that 
slips under the case, then secure the screw-lock by 
turning the screw clockwise. 

2.6 GPIB CABLE ATTACHMENT. 

2.6.1 The analyzer is attached to a GPIB system 
thru a 24-conductor GPIB cable. Care must be taken 
when making the connection to avoid using two different 
screw threads. The type of threads used are indicated 
by the color of the bolt; black for metric, chrome for 
non-metric. The analyzer uses the standard specified 
metric thread. Racal-Dana part numbers for GPIB 
cables are 406845 (I meter), and 406844 (2 meter) and 
406846 (4 meter). Figure 2.1 illustrates the 488 GPIB 
connector and pin number assignment table. 




Pin No. 


Assignment * 


1 


DIO ) 


2 


DIO 2 


3 


DIO 3 


4 


DIO 4 


5 


EOl 


6 


DAV 


7 


NRFD 


8 


NDAC 


9 


IFC 


10 


SRQ 


11 


ATN 


12 


SHIELD 



Pin No. 


Assignment ' 


13 


DIO 5 


14 


DIO 6 


15 


DIO 7 


16 


DIOS 


17 


REN 


18 


GND,(6) 


19 


GND,(7) 


20 


GND,(8) 


21 


GND,(9) 


22 


GND,(I0) 


23 


GND,(II) 


24 


GND, LOGIC 



Figure 2.1 - GPIB Connector 
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SECTION 3 
OPERATION 



3.1 INTRODUCTION. 

3.1.1 Tills section contains operating instructions 
for the analyzer. The information contains illustrations 
of panel controls, indicators and connectors along with 
a tabular listing of the function and purpose for each. 
Operating instructions for the analyzer are presented in 
two ways; a description of each operating feature fol- 
lowed, where necessary, with a step-by-step operating 
example. Some operating features or functions are 
simple one or two step operations and thus no examples 
are included. 

3.1.2 The analyzer operates in the lEEE-STD-488- 
1978 bus environment; therefore, this section will 
describe the operation procedures of the analyzer and 
will review the basics of GPIB in sub-sections 3.8. 

3.2 PRELIMINARY INSTRUCTIONS. 

3.2.1 Before operating the analyzer, it is recom- 
mended that the user read this entire section, then verify 
that the batteries are installed correctly. Next, slide the 
POWER switch to ON. This will activate the display, 
indicating that the analyzer is ready for operation. 

3.3 CONTROL AND INDICATORS. 

3.3. 1 There are basically 4 groups of controls. One 
group establishes the mode of operation, (TRACE, 
Passive, S/S). A second group includes the ARM/ 
STEP switch. Another group sets the TRIGGER CON- 
DITION (DIOl througlr DI08, ATN, SRQ, EOI). 
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Finally, one group is used to control memory (UP- 
DOWN, START-END). The location of each switch is 
shown in Figure 3,1. Each switch is described in Table 
3.1 




© 
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Figure 3.1 - Analyzer Control Location 
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Table 3.1 - Analyzer Control Description 



RliFERENCE 


ITEM 


DESCRIPTION 


1 


Liquid crystal di^plsiy 


See Figurtf J.2 anti TaWe J.2 




Trigger ccmd Ml on 


Tile 3 position switches - Data Inpiir^Output <DIO 1 through DIOSi ATN, SRQ and EOl select 
ilie trigger word. When the signal lines match the switches and DAV is true tJowi the mgger 






condition is met. 




1 


This; switch position matches when the referenced signal is a I tiowi. 




X 


Tliis switch position matches either a 1 of an 0 on the referenced signal. 




0 


This switch position matches when the referenced signal is a 0 IhighK 


3 


Mode of operation 


A 3 position swiich that selects one of 3 modes. 




TRACE 


Tlte TR#VCE mode is used to record data from the CPIB. ARM initiates the recording. STEP 
aborts it. The memory movement switch tref. 41 is used to view the recorded data. 




CENTER 


The center position places the analyzer in the passive mode of operation. The display shows 
the status oi the GPIfl. The analyzer does not handshake in this mode* it is completely passive. 




S;S 


The S.'S mode is used to single stc|i ihe td'IB- AR.M causes the analyzer to start searching for the 
THirdUlR CONDITION. STEP will abort a Mfarch or allow the hus to proceed one handshake. 


4 


arm STEP 


A 3 position momentary switch with center-otT. 




ARM 


This position causes the analyzer to start searching for Ihc TRIGGER CONDITION. While 
searching, the ARM indicator is displayed. In TRACE mode data is recorded during the search. 
In S/S mode the ItanUshake U allowed to proceed at htgit speed during the search. 




STEP ^ 


In S/S mode the GPIB is allowed to proceed one handshake. In TRACE or S/S mode a search 
is aborted. 


5 


MEMORY (Motemem* 


A 3 position momenlary switch wilh ccnterolT Switch is only active in TRACE mode. 




UP 


This postlion causes the display of the neMt transaction in memory. 




DOWN 


This position causes tlie display of the previous transaction tn memory. 


6 


memory (Tftggerl 


A J position switch that determines which transactions to record in memory. The switch is 
only active when ARM mg in TRACE mode. 




START 


39 transactions are recorded after the trigger condition b recorded. 




Centfr 


20 transactions are recorded before the trigger condition and id after. 




END 


39 transactions are recorded before the trigger condition ts recorded. 


7 


POWER 


The IH3WER switch applies power to the analyzer when set to the ON pcaition. 



3.3.2 Indicators include MEMORY LOCATION, 
DATA, and 10 individual indicators. The display is 
shown in Figure 3.2 and described in Table 3.2. 



RACAL-DANA 48B QP\B ANALYZER 



o 






LO BAT . . . ' 



/ II 

OOLIU 







r mo 1 


r Ifc 1 [ NFHo’l 



\ tpi \ \ I I NDAC I 



MEMORY \ DATA 
LOCATION 



H) © ® ® ® 



Figure 3.2 - LCD Display Exhibits 



Table 3.2 - Panel Controls Description 



REFERENCE 


DESIGNATOR 


DESCRIPTION 


1 


LO BAT 


Low Battery status 
indicator 


2 


SRQ 


Service Request 
status indicator 


3 


ATN 


Attention status 
indicator 
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Table 3.2 - Panel Controls Description Continued 



REFERENCE 


DESIGNATOR 


DESCRIPTION 


4 


IFC 


Interface Clear 
status indicator 
with pulse stretcher 


5 


REN 


Remote Enable 
Status indicator 
with pulse stretcher 


6 


DAV 


Data Valid status 
indicator 


7 


NRFD 


Not Ready For 
Data status 
indicator 


8 


NDAC 


Not Data Accepted 
status indicator 


9 


ARM 


Analyzer status 
indicator 


10 


EOI 


End or Identify 
status indicator 


11 


DATA (00-FF) 


Data that is 
recorded during 
a bus transaction 
in HEX code. Real 
time bus display 


12 


MEMORY 

LOCATION 


Shows the relative 
location of a re- 
corded bus trans- 
action or if the bus 
is displayed directly 
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3.4 



TRIGGERING AND DISPLAY OF DATA. 



3.4.1 The user servicing a bus with the analyzer 
should refer to the list of interface and program mes- 
sages shown on the label attached underneath the unit 
(Table 3.3). These bit patterns, normally ASCII encoded, 
provide the user with specific trigger words that are 
required when setting the TRIGGER CONDITION 
switches. 

3.4.2 The ASCII seven bit mode is the convention 

used to transmit and receive data in GPIB instrument i> 

control systems. The LSD vertical row from 0 to F 

(Hex) and the MSD top horizontal row 0 to 7 or 8 to F, 

together list the letters, numbers, special characters and 

control inodes applicable to the GPIB (see example in 

para. 3.4.3). 

3.4.3 Table 3.3 allows easy transfer from Hex to 
binary for setting the TRIGGER CONDITION switches 
and also to transfer from the data displayed to the 
ASCII character on the GPIB. 



Example; 

Assume the data display reads 45. The MSD column 
4 or C represents the characters @ to O. In addition, 
the LSD column indicates that row 5 lists the char- 
acter E as the one being transmitted on the GPIB. In 
reverse, if we wanted to trigger on the character E, 
we would locate “E” on the table, then note the MSD 
column heading (E = 4 or C, binary XI 00), and the 
LSD row (E - 5, binary 0101). Putting them together 
would give us the setting for the 8 DIO switches 
(i.e., XIOOOIOI). 
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Table 3.3 - 488 Analyzer ASCII Codes 



\MSD H£*| 


□ OH B 1 


1 


OH q 1 


1 2 OH R I 


1 9 OR b 


H OR r 


5 OH d 1 


1 B on E 


H OH F= 


LSD^ 


w BIN 


xooo 1 


X001 ! 


XOlO 


X011 


X100 


X101 1 


X1 10 


X111 


HEX 




ASCII 


NOTE 1 1 


ASCII 


NOTE 1 


ASCII 


NOTE 1 


ASCII 


NOTE 1 


ASCII 


NOTE 1 


ASCII 


NOTE 1 


ASCII 


NOTE 1 


ascii' 


NOTE 1 


□ 


0000 


NUL 




OLE 




' SP * 


MLA 0 


0 


MLA 16 


@ 


MTA 0 


P 


MTA 16 


% 




p 




1 


0001 


SOH 


GTL 


DC1 


LLO 


1 ' 


MLA 1 


1 


MLA17 


A 


MTA 1 


Q 


MTA 17 


a 




q 




5 


0010 


STX 




DC2 






MLA 2 


2 


MLA 18 


B 


MTA 2 


R 


MTA 18 


b 




r 




3 


0011 


ETX 




DC3 




# 


MLA 3 


3 


MLA 19 


C 


MTA 3 


S 


MTA19 


G 




% 




H 


0100 


EOT 


SDC 


DC4' 


DCL 


$ 


MLA 4 


4 


MLA 20 


0 


MTA 4 


T 


MTA 20 


d 




I 




5 


0101 


ENQ 


PPG 


NAK 


PPU 


% 


MLA 5 


5 


MLA 21 


E 


MTA 5 


U 


MTA2T 


e 




u 




E 


0110 


ACK 




SYN 




& 


MLA 6 


6 


MLA 22 


F 


MTA 6 


V 


MTA 22 


f 




V 




1 


0111 


BEL 




ETB 






MLA 7 


7 ' 


MLA 23 


G 


MTA 7 


w 


MTA 23 


9 




w 




0 


1000 


BS 


GET 


CAN 


SPE 


i 


MLA 8 


8 


MLA 24 


H 


MTA 8 


X 


MTA 24 


h 




X 




9 


1001 


HT 


TCT 


EM 


SPD 


) 


MLA 9 


9 


MLA 25 


1 


MTA 9' 


Y 


MTA 25 


i 




r 




R 


1010 


LF 




SUB 




* 


MLA 10 


: 


MLA 26 


J 


MTA 10 


z 


MTA 26 


j 




2 




b 


101 r 


VT 




ESC 




+ 


MLA 1 1 


; 


MLA27 


K 


MTA 11 


c 


MTA 27 


k 








C 


1100 ’ 


FF 




FS 




, 


MLA 12 


< 


MLA 28 


L 


MTA 12 


\ 


MTA 28 


1 




1 




d 


1101 


CR 




GS 




- 


MLA 13 


= 


MLA 29 


M 


MTA 13 


J 


MTA 29 


m 




1 




E 


1110 


SO 




RS 






MLA 14 


> 


MLA 30 


N 


MTA 14 


A 


MTA 30 


n 








F 


1111 


St 




US 




/ 


MLA IS 


? 


UNL 


0 


MTA 15 


_ 


UNT 


o 




DEL 





NOTE 1 : BUS INTERFACE MESSAGES IF ATN IS TRUE. 
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OPERATION DESCRIPTIONS. 



3.5. 1 There are 3 basic modes of operation, TRACE, 
S/S and PASSIVE. These are described below: 

3.5.2 Trace Mode: 

Records bus transactions at high speed and allows 
viewing the recorded transactions. When operated in 
conjunction with MEMORY, ARM and STEP functions, 
the analyzer will perform as follows* 

a. TRACE-ARM: The analyzer will search for 
the TRIGGER CONDITION that is set on the 
panel switches. When the search is completed 
and data recorded, ARM is turned OFF. 

b. TRACE-UP/ DOWN: A data byte captured in 
memory is displayed in HEX digits along with 
the recorded values of ATN, SRQ and EOI. 
MEMORY LOCATION shows the relative 
location of the recorded data. Tlie data 
sequence can be stepped up or down as re- 
quired. 

c. TRACE-STEP; When STEP is activated 

during the search period, the search stops and 
the balance of memory locations are filled 
with zeros. (Note: the bus handshake is 

stopped while STEP is held down). 

3.5.3 PASSIVE: 

Middle position on the TRACE-S/S Switch. 

a. Display exitibits the bus on a sampled basis 

(approximately 20 times/sec.). MEMORY 
LOCATION shows db to indicate the data bus 
is being displayed rather than memory. 



3.5.4 S/S (Single Step): 



The display shows the bus on a sampled basis. 
MEMORY LCXTATION shows the data bus (db) being 
displayed. When operated in conjunction with ARM 
and STEP functions, the analyzer will perform as 
follows: 



a. S/S-ARM: The analyzer handshakes bus 

transaction at liigh speed until the TRIGGER 
WORD is recognized. While the search is in 
progress the ARM indicator is displayed. 
ARMing allows the user to “fast forward” 
when in single step. 

b. S/S-STEP: The bus is allowed to advance one 
handshake each time STEP is activated and 
released. If a search is in progress, STEP will 
abort it. 



NOTE 

1. ANRS: The Acceptor Not Ready State 
is activated when STEP switch is engaged. 

2. ACDS: The Accept Data State is entered 
when the ARM-STEP switch is in the 
center position. 



3.5.5 Abridged operation instructions presented in 
Table 3.4 are placed on the bottom of the analyzer for 
easy reference. This table shows the main operating 
modes, which can be used as a guide after becoming 
familiar with material in this manual. 
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Table 3.4 - Abridged Operation Instructions 



MODE 


TRACE -S/S SWITCH SETTING 


OPERATING INSTRUCTIONS 


Trace 

(Storage of events 
in memory) 


Set switch to TRACE 


1. Set trigger condition. 

2. Select memory trigger position (START-mid-END). 

3. Use ARM position to arm analyzer. 

4. Wait for trace to complete (ARM indicator off). 

5. Recall stored data using UP-DOWN switch. 


Passive 


Set switch to mid position 


1 . All other switches are inactive. 

2. Observe bus traffic on display. 


Single Step 


Set switch to S/S 


1. Use STEP position to advance bus traffic. 


Stop on Trigger 


Set switch to S/S 


1. Set trigger condition. 

2. Use ARM position to arm analyzer. 

3. Wait for trigger (ARM indicator off). 

4. Use STEP position to advance bus traffic. 



3.6 



CONNECTIONS. 



3.6.1 Indication of the various test points contained 
on the rear connector is shown in Table 3.5. The pin 
designation of this standard GPIB connector is shown 
in Figure 2.1. 



Table 3.5 - Test Point Assignment 



TEST 

POINTS 


ASSIGNMENT 


GPIB - PIN 
NUMBERS 


TPl 


Common 


12, 18-24 


TP2 


DI05 


13 


TP3 


D106 


14 


TP4 


D107 


15 


TPS 


DIOS 


16 


TP6 


DIOl 


1 


TP7 


D102 


2 


TPS 


DI03 


3 


TP9 


DI04 


4 


TPIO 


EOI 


5 


TPl I 


DAV 


6 


TPl 2 


NRFD 


7 


TPl 3 


NDAC 


8 


TPl 4 


SRQ 


10 


TPl 5 


ATN 


11 


TPl 6 


IFC 


9 


TP17 


REN 


17 


TPl 8 1 


TRIG 


N/A 



3.7 APPLICATION EXAMPLES. 



NOTE 

The instructions provided assume that power 
switch is ON and that the analyzer operation 
is normal. 
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3.7.1 MLA7 (My Listen Address 7) Trace Mode 

EXAMPLE 1 : 

This is an example of how to record and view what 

was sent to listen address 7. 

1. The mode of operation is set to TRACE. 
TRACE is used to record and view recorded 
data. 

2. With trigger position set to START, the trig* 
ger condition appears at the start of memory. 
The rest of memory is filled with data that 
follows. 

3. The TRIGGER CONDITION switches are set 
to correspond to listen address 7 (called 
MLA7 for My Listen Address 7). Look for 
MLA7 in Table 3.3. The table shows the DIO 
switches should be set to XOlOOlll. MLA7 
appears in a column that says NOTE I. Note 
1 indicates ATN should be set true. This 
means the ATN trigger condition switch 
should be set to 1. The remaining TRIGGER 
CONDITION switches and SRQ are set to 
don’t care (X) and EOl is set to zero. The 
purpose of setting EOI to zero is to avoid 
triggering on the GPIB Identify state. This 
occurs when both ATN and EOI are set to 
one. The switches should appear as sliown. 

4. Tlie analyzer is ARMed by activating and 
releasing the ARM switch. The ARM indi- 
cator will come on while the analyzer is 
searching for the TRIGGER CONDITION and 
recording the data. This may be a very brief 
time if there is much activity on MLA7. After 
the data is recorded, the display will appear 
as shown. 
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Trace: Example 1 



RACAL-DAIMA 488 gpib analyzer 



nn-l I 
uul- I 



ATN I I WIN i I DAV | 

rNfwb ] 






MEMORY DATA 
LOCATION 



TRIGGER CONDITION 

r DIO , 

8 7 6 5 4 3 2 1 



— 


0 




0 


0 












































X 




X 




X 




X 


— 


X 




X 




X 








































1 








1 


1 


1 



POWER 

ON 



OFF 



ATN SRQ EOl 
0 



TRACE 



S/S 



MEMORY 
START UP 



END DOWN 



ARM 



STEP 
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3.7.2 MTA17 ( My Talk Address 17) Trace Mode. 



EXAMPLE 2: 

This is an example of how to record and view what 
is sent from TALKER address 17, and to view the 
sequence which the controller used to address the 
TALKER. 

3.7.2. 1 With switches set up as shown, the trigger 
condition corresponds to MTA 17. 

3. 7.2. 2 Momentarily engage the ARM switch. ARM 
indicator comes ON. 

3.7.2.3 Data is recorded in the first half of memory 
until the trigger condition is met. The trigger word is 
stored at location 19 and the next 20 transactions are 
recorded in the last half of memory. After this is 
accomplished the ARM goes OFF. The display shows 
MEMORY LOCATION 19 and DATA 51. This data 
corresponds to MTA 17. 

3.7.2.4 Transactions before the trigger condition are 
recorded in memory locations 00 to 18. Transactions 
after the trigger condition are recorded in locations 20 
to 39. These are viewed by the use of the UP/DOWN 
switch. 
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Trace: Example 2 



RACAL-DANA 488 gpib analyzer 
r 



(oL /' 

/ /_/ / 



Tml I >i€N 1 I I 
I nfuFI 
I *HW I [ WPAC E 



memory data 

LOCATION 
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3.7.3 



Bus Hang-up, Trace Mode. 



EXAMPLE 3: 

3.7.3. 1 Set-up trigger condition to a value that will not 
occur during your operation of the bus. For example, 
if no parallel poll exists in the system (EOl and ATN 
asserted), set the switches as shown. Note that the 
START/END switch is set to END. This is done so 
that the largest number of transactions will be saved 
in memory (39). 

3.7. 3. 2 Momentarily engage the ARM switch. ARM 
indicator comes ON. 

3.7.3.3 Allow the system to hang up. 

3. 7.3.4 Stop recording by engaging STEP switch and 
releasing it. The display should show MEMORY 
LOCATION 39 and DATA 00. Memory locations 00 
to 38 hold the 39 steps that lead up to the bus hang up, 

3.7. 3.5 View the recorded transactions with the UP/ 
DOWN switches. The last recorded transaction will be 
in location 38. The one before that will be in location 
37, etc. 



i 
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Trace: Example 3 
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3.7,4 Hardware/Interface Bus Checkout, Passive 



EXAMPLE 4: 

This example shows how to view bus lines while 
checking out the hardware for a new interface. 

3.7.4. 1 Place the analyzer in Passive mode by moving 

the TRACE-S/S switch to the middle position. 



NOTE 

None of the other switches have any effect in 
PASSIVE mode. 



3.7.4.2 When the hardware checking out the inter- 
face is told to assert DAV, the DAV indicator on the 
display should come ON. All GPIB lines can be directly 
viewed when in the Passive mode. 
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Passive Example 4 



RACAL-DANA ^ss GPm analyzer 




MEMORY DATA 
LOCATION 
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3.7.5 Instrument Character Review, S/S. 

EXAMPLE 5: 

This example shows how to view an instrument’s 
reaction to different characters on a step by step baas. 

3.7.5. 1 Some instruments react directly to commands, 
others might require a terminator such as carriage re- 
turn or line feed. 

3.7.5 .2 To see tliis condition displayed, set the 
analyzer in S/S. Program the controller to send com- 
mands to the instrument. Single step the bus using the 
STEP switch on the analyzer. 

3.7.5. 3 The instrument’s reaction to the different 
characters can be observed on a step by step basis. 
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S/S- Example 5 




3.7.6 High Speed to Single Data Viewing, S/S. 
EXAMPLE 6: 

This example shows how to move past a large body of 
information quickly and then view a particular group 
of data by single stepping. 

3.7.6. 1 Place the analyzer in S/S. Set the TRIGGER 
CONDITION to the data where the single stepping is to 
continue. This might be LISTEN address MLA4 as 
shown. 

3.7.6.2 Momentarily engage the ARM switch. The 
ARM indicator will come on while analyzer is searching 
for the trigger condition. When the ARM indicator goes 
off, the analyzer will have found the trigger word and 
be ready to single step from that point forward. 
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S/S: Example 6 
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U. S. REPRESENTATIVES 

RACAL-DANA Instruments Inc. 



ALABAMA 



Sat>er Associates 
P. O* Box 2311 
Mobile, AU 36601 
(800^ 327-8998 

ALJi^KA - See O regoni 

Am 2 ON A 

PLS Associates Inc, 

4001 North 31st Ave, 

Suite 61 

PhoeniJt, AZ 86017 
(602) 279 1531 

ARKANSAS See Oklahoma 

CAL IFORNIA 
Northern : 

Racal Dana Instruments Inc, 
Airport Park OMice SlOfl. 

1400 Coleman Awe. Suite G*27 
Saoia Clara, CA 96Q60 
(408) 727 2343 

Southern; 

Racai Dana Instruments Inc. 
18912 Von K armait Ave. 

P.O. Sox C 19641 
Irvine, CA 92713 
(714) 833 2780 
(213) 628 8825 

COLORADO 

PLS Anociaies Inc, 

7755 E, Quincv Ave, T-9 
Denver, CO 80237 
1303) 773-1218 

CONN6CTICU T - 

See Massachosetu 

DELAWARE 

Racal-Dana Instruments Inc, 
(609) 853^1605 
Also See Virginia 
(Regional Office) 



DISTRICT OF COLUMBIA 
See Virginia 

FLORJ^ PA 

Saber Associates - Head Office 
2051 N,W, 17 th Lane 
Pomi>ano Seech, FL 33064 
(305) 973 8804 or 
(800) 327 8998 
(800) 432'S618 (F L only) 

P,0, 0OK 617 
Rock ledge, FL 32955 

P.O. SoK 100 
Longwood, FL 32750 

P,0. Box 1763 
Bradenton, FL 33606 

P,0, Box 9773 
Riviera Beach, F L 3341 1 

P, O, Box 3732 
IdiaJantic, FL 32902 

GE ORG IA 

Saber Associates 
P.O, Box 214B 
Acwonh, GA 30101 

HA WAh See Oregon 

IDAH O 

North: See Oregon 
South: See Colorado 

ILLI NOIS 

Comtel 

3535 W. Pelersort Avenue 
Chicago, IL 60659 

(312) 639 4838 

I NDIANA 
Com tel 

1259 W. 66th Street 
Indianapolis, IN 46260 
(31 7) 263-1681 



IOWA 
Com tel 

204 Colhns Rd., N.E. 

Cedar Rapids, Iowa 52402 
(319) 377-9434 

KANS^ 

Comtel 

5920 Nall, Suite 102 
Shawnee Mi^ssion, KS 66202 
(913) 722 1030 

KENTUCKY 

Eastern: See Ohio (Englewood) 
Western: Sea Indiana 

LOUISIA NA > See Texes 
MAIN E ■ See Messachusetls 
M ARYLAND - See Virginia 
MASSACHUSETTS 
Racal-Dana tnSTrumenis Inc, 
(617) 8907196 
Also See Virginia 
(Regional Office) 

Cariar, McCormic 6i Peirce 
23995 Freeway Park Drive 
Farmington, Ml 46024 

(313) 477-7700 

MINN ES OTA 
Com tel 

5100 Edina industrial Blvd. 
Minneapolis, MN 55435 
(612) 835 3060 

Mississippi - See Alabama 

MISS OU RI 

Comtel 

10(270 Page Blvd. Suita 113 
St. Louis. MO 63132 

(314) 428 6608 

MONTANA - See Oregon 



NEBRASKA - See Kensas 



U. S. REPRESENTATIVES 



f^VADA • Saa Ca^lifDrnia 

NEW HA MP SH1R £ ^ 

See Massacliusem 

N EW 

Sou (Her n: Saa Oelawars 
Norlhern^ 

Race I 'Dana Inttrumenu Inc, 
(20n 423-3039 
Also See Virginia 
(Regional Office) 

NE W MEXiCO 

PLS Associates, Inc, 

4300 H Silver Avenue, S.E. 
Albuquerque. NM 67108 
(BOS) 2S5 2330 

NEW VOR K 

Southern: See Naw Jersey North 
Northern: 

NYC & Long Island 
Racal-Dane Instruments Inc. 
(516) 242^3454 
Also See Virginia 
(Regional Office) 

NORTH CAROLINA- 

Sea Sou th Ca r o I i na 

N ORTH DA K OTA ■ 

See Minnesota 

OHIO 

Carter, McCormic 6i Peirce 
15 Rockridge Road 
Englewood, QH 45322 
(613) 636-0951 

22650 Lorain Rd. 

Fairview Park. Ohio 44126 
(216) 779 5100 

OKLAHOMA 

Data Marketing Associates 
6921 S, Canton Ave, 

Tulsa, OK 74186 
(816) 496-1467 



OREGON 

Racal-Oana Instruments Inc. 
(503) 241-8624 

PENNSYL VANIA 
Eastern: See Delaware 
Western : 

Carter, McCormic 6i Peirce 
409 Beany Road 
Monroeville, PA 15146 
(412) 372-4415 

PUERTO RIC O 

See Alabama 
RHODE IS LAND - 

Sea Massachusetts 
S OUTH CARO UNA 

Saber Associates 
P.O. Box 21563 
Columbia, S-C, 29221 

SOUTH DAKOTA 
See Minnesota 
TENNESSEE See Alabama 
TEXAS 

Data Marketing Associates 
3330 Bering Dr. 

Houston, TX 77057 
(713) 760-251 1 

1 4235 Pioton Road 
Dallas, TX 75234 
(2141 661 0300 

033 Isorn Road 

San Antoriio. TX 76216 

(512) 342 3031 

300 Huniland Dr„ Ste 233 
Austin, TX 7H/b2 
(512) 451 51 ?4 

UTAH 

PLS Associates, Inc, 

2520 South State, Suite 152 
Salt Lake City, Utah 84115 
(601) 46G-B729 

VERMONT - See Massachusetts 



VIRGINIA 

P, O. Box 1326 
Springfield, VA 22151 
(703) 941-5983 

WASHINGTON - See Oregon 

WEST VIRGINIA 

Eastern: See Virginia 
Western: See Pa. (Western) 

WISCONSIN 
Comte I 

21415 W. Greenfield Ave, 

New Berlin, Wise. 53151 
(414) 544-6042 

WYOMING See Coiorado 
CANADA 

Welisier Instrurnenls Ltd. 

1 200 Aercjwood Drive Unri 26 
Mivsissauga, Ontario 
Canada L4W 2S7 
(416) 625 0600 

680 Lady Ellen Place Suite 3 
Ottawa, Ontario 
Certada KIZ569 
(613) 725-1931 

750 Laurentien 0lvd, Suite 315 
St. Laurent P. O. 

Canada H4M2M4 
(514) 744-5829 

^06 Campbell Centre 
200 Carnegie Drive 
St. Albert, Alberta 
Canada TEN 3K1 
(403) 456 4669 
4211 KJngsway ■ Suite 509 
Barnaby, s. C. V5N 3Y6 
(604) 434-2611 

4 81 



RACAL-DANA Instruments Ino. 



U. S. AND CANADIAN SERVICE CENTERS 




FACTORY SERVICE 

RACAL DANA INSTRUMENTS tNC 
T8R1Z Von K^riTun Awnue 
Imrw, CiMornii 9271S 
Ttf^phont {71 4} 833 1234 

PRODUCT SERVICE TWX 81059&^n36 



REGIONAL SERVICE CENTER 

RACAL DANA INSTRUMENTS INC. 
11&T Stv«n Locht Roid 
RoekvJIfe. Marvlmd 208&4 
T«taphonr{30tl 2510888 



AUTHORIZED SERVICE CENTERS 



Q BALL AEROSPACE SVSTEMS DIVISION 
P. O. Boi{ 1062 P. O. Box Zip 80306 
Boulder IndutUlal Park 
Boulder^ Cdlorido 80302 
T«l«phdr»r {30314414788 

@ PAT jENiCS ASSOCIATES 

1 14 CumniiFi(p. Park 
WobuTa Mnuchuiem 01801 
T^phpnt 1817} 8380488 



@ RH00E8GR00S LABORATORIES 
3400 Andtrn Blvd. 

Auitin, TffXH 7B724 
Trttphonfl- {812)9280813 

0 WEBSTER INSTRUMENTS LTD. 
1200 Aero wood Drlva, Unit 26 
Ontario 

C^ntda L4W 287 
Ttlephonti: 14181 62&OS00 
TWX 610-492 4560 
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REPAIR REQUEST FORM 



To allow us to better understand your repair requests* we suggest you use the 
following outline and Include a copy with your instrument to be sent to your 
local Racal-Dana repair faciUty. 



Model Number 


Options 


Date 


Serial Number 


P. 0,# 




rompnny Name 


Address 


ritv 


State 


Zip Code 


Contact 


Phone Number 





I . Describe, in detail, the problem and symptoms you are having. 



2* If you are using your unit on the bus, please list the program strings used and the controller 
type, if possible. 



3, List all input levels* and frequendes this failure occurs. 



4* Indicate any repair work previously performed. 



5 . 



Please give any additional information you feel would be beneficial in facilitating a 
faster repair time* (J. £., modifications, etc.) 



